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Description 

[0001] The present invention relates to an elastic 
fixing roll, more particularty to an elastic roll suitable for 
use as a healing roll or pr^sure roll in a heated toner 
fixing assemtrfy of a photocopy machine or printing 
machine. 

[0002] In a plain-paper copying (PPC) machine 
toner images applied to the surface of paper or other 
recordng medium are f ixated by application of heat arKi 
pressure. In certain PPC machines toner fixation is 
accomplished by passing the image-bearing recording 
medium between a hot thermal ^fixation roll and a pres- 
sure roll to fuse the toner in place so that rt is not easily 
removed from or is difficult to smear on the surface of 
the paper or other recording medium. When this type of 
thermal-fixation device is used the toner material is 
directly contacted by a roll surface and a portion of the 
toner adheres to the roll ^rface. Unless this Is control- 
led, with sut)sequent rotation of the roll the adhered 
toner material may be redeposited on the recording 
medium resulting in undesirat)le offset images, stains, 
or smears; or, in severe cases, the recording medium 
may stick to the adhered toner material on the roll and 
become wrapped around the roll. 
[0003] To perform satisfactorily in a thermal fixation 
assemt)ly the material forming the pressing surfaces 
should be sufficiently temperature resistant to operate 
at the tenperatures required to fuse the toners, capat)le 
of complying to an applying uniform pressure to the 
toner images, and have, or have imparted to their sur- 
face, release properties that minimise toner pickup. 
Additionally, these materials should be sufficiently dura- 
ble in performing these functions to be cost-effective. 
[0004] In the past, solid rolls consisting of elastic 
materials such as urethane rubber, ethylene propylene 
rubber, silicone rut^b^*, or fluorocartx>n rubber have 
been used. Such elastic materials, when used alone, 
suffer the drawback of having relatively poor release 
properties and toner particles, paper particles, and the 
like, would cling to the rolls and lead to reduced Image 
quality and a shorter use-life. When used in conjunction 
with release agents, for exanple, silicone oils applied to 
their surlaces, or release agents present in oil-less ton- 
ers, improved release properties were obtained, how- 
jBver, often at the expense of durability as many of the 
elastic materials were degraded by the release agents 
and failed prematurely. 

[0005] To overcome these problems solid rolls of 
elastic materials with a covering layer of fluoropolymer 
film or shrlnk-fit tubing have come into use. Fluoropoly- 
mer materials such as tetrafluoroethylene/hexafluoro- 
propylene copolymer (PEP). 

tetrafluoroethylene/(perfluoroalkyl) vinyl ether copoly- 
mer (PFA), and polytetrafluoroethylene (PTFE) are well 
known for their temperature resistance, chemical stabil- 
ity, and excellent release properties; and their use in 
sofid rolls have resulted in improved release properties 



and heat resistance, although at considerable sacrifice 
of mechanical properties such as elasticity, compliance, 
and surface hardness. 

[0006] New needs in the printing and copying 

5 industry, for example, the desire for higher printing and 
copying speeds, more compact and lighter equipment 
and the desire to print or copy onto surfaces of non-uni- 
form thickness such as are created by envelope flaps, 
and the like, are such that even the inrproved roll mate- 

70 rials no longer pwform entirely satisfactorily. Higher 
operating speed may require higher operating tempera- 
ture in order to accomplish image fixation with a shorter 
residence time at tenrperature and pressure. Higher 
operating temperatures may lead to reduced use-life in 

75 the materials. Alternatively, to operate at high speeds 
but at lower temperature, the residence time at temper- 
ature and pressure can be increased by increasing the 
nip width between the pressing surfaces. Generally, this 
can be done by increasing the contact pressure, which 

20 can lead to premature failure of the material; or by 
increasing tiie diameter of the roll, which conflicts with 
the desire for compactness. 

[00071 To address these needs rolls made of elastic 
materials in the form of flexible porous foams have been 

25 developed. Rolls made of elastic porous foam materials 
have elasticity and conpliance properties which allow 
the nip width to be increased without increasing the con- 
tact pressure between the pressing surfaces or increas- 
ing the roll diameter, and can print or copy onto 

30 substrate surfaces of non-unrform tftickness without cre- 
ating wrinkles in the image-bearing substrate. However, 
when made of the elastomeric materials described 
above, they suffer the same drawbacks of poor release 
properties or degradation associated with release 

35 agents. When covered with a layer of fluoropolymer 
material as described above the elasticity and conpli- 
ance of tiie elastic foam body are compromised as the 
higher hardness and rigidity of the covering lay^ pre- 
vents the elasticity and compliance properties of the 

40 elastomer foam from being adequately exploited. Fur- 
thermore, because of the disparity in the physical prop- 
erties of the materials, sufc>stantial stress is developed at 
the interface between the covering layer and the foam 
body so that the covering layer tends to separate from 

45 the foam body, and failure occurs. 

[0008] It is a purpose of the present invention as 
defined in the claims to provide an elastic fixing roll 
whfoh has excellent release properties, surface contact 
characteristics, heat resistance, and durability; and 

50 which can satisfactorily address the current needs 
described above. 

[0009] According to the present inventfon, there is 
provided an elastic fixing roll comprising (a) a release 
surface material comprising porous polytetraf luoroetfiyl- 
55 ene impregnated with cross-linked syntiietic rubber, and 
(b) an elastic porous body material of synthetic riibber 
foam; wherein the release surface material is adhered 
to the outer surface of the elastic porous txxly material 
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by bonding of portions of the synthetic rubber of the 
release surface material to portions of the synthetic rub- 
ber of said porous body materiad. 
[001 0] According to a further aspect of the present 
invention, there is provided an elastic fixing roll compris- 
ing (a) a release surface material comprising porous 
polytetrafluoroethylene impregnated with cross-linked 
synthetic rubber, (b) a porous body material of open- 
celled synthetic polymer foam, arxJ (c) a reinforcing 
material of cross-linked synthetic rubber, said body 
material having its intemai surfaces coated with said 
reinforcing material of cross-linked synthetic rubber; 
wherein said release surface material is adhered to the 
outer surface of the porous body material by bonding of 
portions of the synthetic rubber of said release material 
to portions of said synthetic rubber of said reinforcing 
material. 

[0011] According to yet another aspect of the 
present invention, there is provided a method for mak- 
ing an elastic fixing roll comprising the steps of: (a) 
forming a release surface material precursor comprising 
porous expanded polytetrafluoroethylene irrpregnated 
with uncured synthetic ruisber in liquid form so as to 
sut>stantially fill the pores of said film; and (b) placing 
said precursor in intimate contact with the surface of an 
elastic porous body material of synthetic rubber foam so 
that contact is made between said uncured synthetic 
rubber of said precursor and said synthetic rubber of 
said body material and (c) causing said uncured syn- 
thetic rubber to aoss-link and cure, thereby completing 
formation of the release surface material and forming a 
tx)nd between the synthetic rubber of the release sur- 
face material and the syntiietic rubber foam of the body 
material. 

[0012] According to a still furtiier aspect of tine 
present invention, there is providing a method for mak- 
ing an elastic fixing roll comprising the steps of: (a) 
forming a release surface material precursor comprising 
porous expanded polytetrafluoroethylene film impreg- 
nated with uncured synthetic rubber in liquid form so as 
to substantially fill the pores of said film; and (b) placing 
said precursor in intimate contact with the surface of a 
porous body material of synthetic polymer foam, said 
porous body material containing a porous reinfordng 
material of synthetic rubber; so that contact is made 
between said uncured synthetic rubber of said precur- 
sor and said syntiietic rubber of said reinforcing mate- 
rial; and (c) causing said uncured synthetic rubber to 
cross-link and cure, thereby completing formation of the 
release surface material and forming a tx>nd between 
the syntiietic rubber of the release surface material and 
the synthetic rubber of tiie reinforcing material. 
[0013] Embodiments of the present invention will 
now be described, by way of example, with reference to 
the accompanying drawing, in which:- 

Figure 1 is a CTOss-sectional view of an emlxxji- 
ment of the elastic fixing roll of the invention. 



Figure 2 is a cross-sectional view of an emtxxfi- 
ment of tiie invention whk^h has a reinforcing mate- 
rial. 

Rgure 3 is a side schematic view of a toner fixation 
5 assemt)ly of a PPC machine incorporgrting an 
emtxxfiment of tiie invention. 

[0014] By elastic, as used herein, is meant capable 
of returning to an initial form or state after deformation. 

10 [0015] By rubber foam, as used herein, is meant a 
light, porous, spongy rubber form, also variously known 
as foam ruiDber or sponge rubber. 
[0016] By porous, as used herein, is meant simply 
having pores or voids, and is not descriptive of a specif ic 

15 structure. The pores or voids may be totally enclosed 
within and separated one from another by a solid, for 
example, as in a closed-cell foam; or they may be inter- 
connected and form a network of passages throughout 
a structure, for example, as in an open-cell foam; or tiiey 

20 may be present in a combination of bcth open and 
closed cells. 

[0017] In Rgure 1 is shown an elastic fixing roll 10 
of the invention in which an elastic porous body material 
1 is axially mounted on a metal shaft 2. A release sur- 

25 face material 5 comprising a porous polytetraf luoroetii- 
yiene film 3 impregnated with a synthetic rubl>er 4 is 
adhered to the outer surface of the body material 1. 
[0018] The elastic porous body material 1 can be 
made of a foamed elastomer having either an open- 
da celled or close-celled structure. Preferably the foamed 
elastomer is silicone rubber or fluorosilicone rubber. 
The silicone rubber and fluorosilicone rubber may be of 
a room temperature curing (RTV) type, low temperature 
vulcanizing (LTV) type, high temperature vulcanizing 

35 (HTV) type, or ultra-violet radiation curing type. Materi- 
als, processes, and equipment needed to form the 
atx>ve-described materials into porous rubt>er foams 
are known in the art and are availat>le commercially. 
[Ml 9] Among the RTV types of silicone rubber or 

40 fluorosilicone rubber are two liquid types which develop 
as a rut>ber after a curing reaction at room temperature. 
The first type Is available as a liquid comprising a reac- 
tive polysiloxane or reactive fluoropolysiloxane. a cross- 
linker, and a curing catalyst. This type results in a rtiDber 

45 following a curing reaction witii the moisture in air when 
exposed to air. Almost all of tiiese first types of RTV sil- 
icone rut>bers and fluorosilicone rubbers are condensa- 
tion reaction types. Depending on tfie kind of cross- 
linker used, tiiere are de-alcoholated types in which 

5a alcohol is produced as a by-product, de-oximated types 
in which oxime is produced as a by-product, acetic acid- 
removed types in which acetic add is produced as a by- 
product, as well as de-amidated. de-aminated, and de- 
acetonated types in which, respectively, amides, 

55 amines. arxJ acetone are produced as by-products, and 
the like. In the case of de-alcoholated types, alkoxy 
groups undergo a hydrolysis reaction with the moisture 
in the air. and those parts in which alkoxy groups are 
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present serve as the o-oss-linking sites, resulting in the 
gradual formation of a network structure which 
becomes the rubber. The other types also result in elas- 
tomers by similar reactions. 

[0020] The second liquid type of RTV silicone rub- 
ber or fluorosilicone rvtber consists of a primary agent 
in the form of a paste or fiquid which contains a reactive 
polysiloxane or fluoropolysiloxane and a curing agent 
The reactive polysiloxane or fluoropolysiloxane is 
allowed to react in the presence of a curing catalyst to 
form the rubber. The curing catalyst may be contained 
in either the primary agent or the curing agent In con- 
trast to the first type, this second type of RTV silicone 
rubber of fluorosilicone rubber is referred to as a deep- 
curing type in which the reaction proceecte oonrpletely. 
The curing mechanism is classified into condensation 
reaction types and addition reaction types. In the case 
of the condensation reaction types the cross-linkers 
used, the curing reactions , and the byi^roducts pro- 
duced are as descrBsed above. In the case of the addi- 
tion reaction types, the mixing together of the primary 
agent, curing agent, and catalyst initiates the addition 
reaction which results in the riibber. No k>y-products are 
produced in this case. 

[0021] For LTV types of silicone rubber and fluoro- 
silicone richer the curing mechanism is similar to that 
of the RTV types. However, with these types, after the 
primary agents and curing agents are mixed together, 
the material is heated to a temperature in the range 
about 100**C to 150**C to promote rapid curing. 
[0022] HTV types of silicone rubber and fluorosili- 
cone rubber are also referred to as hot curing types 
because they contain a curing agent and a polyorga- 
nosiloxane with a high degree of polymerization, result- 
ing in a rubber after vulcanization initiated by heating to 
a temperature of at least 1 50''C. HTV types include rad- 
ical reaction types and addition reaction types, although 
the radical reaction types are more generally used and 
more practical. These radical reaction types involve the 
use of an organic peroxide as a vulcanizing agent. 
When heated to at least the decomposition tenrperature 
of the vulcanizing agent, the vulcanizing agent decom- 
poses and produces free radicals. The free radicals 
exdte the organic groups of the silicone or fluorosilicone 
polymer, resulting in the gradual formation of a network 
structure which becomes the rubber. 
[0023] Ultraviolet radiation curing silicone rubber 
and fluorosilicone rubber are formed using similar mate- 
rials and by similar reactions as described above except 
that curing agents are used by which curing is induced 
by exposure to ultraviolet radiation. 
[0024] The elastic porous body material 1 made of 
njbt>er foam of the material described ak>ove is highly 
elastic and resilient. The rubber foam should have a 
pore volume in the range 30% to 95%. preferably in the 
range 50% to 90%. Rubt>er foam witii a pore volume 
greater than 95% is too weak and has low durability. 
Rubk^r foam with a pore volume less than 30% has too 



littie porous cellular structure to provide the elasticity, 
compliance, and resilience characteristics desired in the 
body material. Surface hardness of the rubber foam 
should be 70 degrees or less. preferat>iy 50 degrees or 

5 less, as measured by Japan Rubber Association Stand- 
ard SRIS-101. Surface hardness greater than 70 
degrees creates excessive stiffness in the body material 
and tiiereby also fails to provide tiie desired elasticity, 
compliance and resilience characteristics. Preferably, 

10 the thickness of the rdbbec foam is in the range 5 millim- 
eters to 30 millimeters. 

[0025] The release surface material 5 is a conrpos- 
ite material which is adhered to the outer surface of the 
elastic porous body material 1 and conprises a porous 

15 pdytetrafluoroethylene film 3 impregnated with a syn- 
thetic rubk>er 4. The synthetic rubber 4 impregnated into 
the porous polytetrafluoroethylene film 3 is preferably a 
silicone rutiber or fluorosilicone rubber of the types 
descrit>ed akxive. The thickness of the release surface 

20 material 5 shouM t>e in the range 3 micrometers to 1000 
micrometers. When the thickness is greater than 1000 
micrometers the release surface material is too stiff and 
the elasticity and compliance properties of the body 
nrtaterial cannot be taken advantage of. Conversely, 

25 when the tiiickness is less than about 3 micrometers, 
the surface material is quite weak and lacks durability in 
use. 

[0026] Porous polytetrafluoroethylene sheet or film 
suitable for use in the invention can be made by proc- 

30 esses known in the art for example, by stretching or 
drawing processes, by papermaking processes, by 
processes in which filler materials are incorporated with 
the PTFE resin and sul^sequentiy removed to leave a 
porous structure, or by powder sintering processes. 

35 Preferably the porous polytetrafluoroethylene film 3 is 
porous exparxied polytetrafluoroethylene film having a 
structure of interconnected nodes and fibrils, as 
described in US. Patent Nos. 3,953,566 and 4,187,390 
which fully describe the preferred material and proc- 

40 esses for making them. The porous polytetrafluoroethyl- 
ene film 3 of the release surface material 5 should have 
a thickness in tiie range 3 to 1.000 micrometers, prefer- 
ably in the range 5 to 100 micrometers; a pore volume 
in the range 20 to 98 percent. preferal)ly in tiie range 

45 50% to 90%; and a nominal pore size in tiie range 0.05 
to 15 mk;rometers, preferably in the range 0.1 to 2 
micrometers. 

[0027] The composite material of tiie release sur- 
face material 5 is made by combining tiie porous pdy- 

50 tetrafluoroethylene film 3 with a synthetic rubber 4 so 
that the synthetic rut>ber is contained substantially 
within, and supported by, the polytetrafluoroethylene 
fflm. Examples of methods which can be used to form 
the composite material include methods in which the 

55 porous polytetrafluoroethylene film is irtpregnated with 
uncured syntiietic rutsber, which is then cured; or a 
method in which polytetrafluoroethylene resin is mixed 
and compounded with uncured synthetic rubber and 
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formed into a coherent sheet or film by methods known 
in the art after which the synthetic rubber is cured. The 
amount of synthetic rut}ber incorporated with the poly- 
tetraf luoroethyiene film should t>e such that it is equal to 
about 70% to 110%. preferably 80% to 100%. of the 5 
pore volume of the polytetrafluoroethyiene film. An 
amount exceeding 1 1 0% of the pore volume of the pol- 
ytetrafluoroethyiene fflm results in an excess of syn- 
thetic rubber present on the film surface which can lead 
to problems, such as swelling of the nJbber on the sur- ;o 
face or separation of the rubber layer from the surface, 
so that adequate durat>ility cannot be ensured. An 
amount of synthetic rubber less than 70% of the pore 
volume results in poor surface snmthness and cfimin- 
ished release properties. ^5 
[0028] To improve the performance of the release 
surface material 5 the synthetic rubber 4 of the compos- 
ite may also include other materials, for example.such 
as silicone oil or other release agent to improve release 
properties, or fillers such as cartx)n blacK graphite. 20 
boron nitride, alumina, silica, and other powders to 
impart thenmal conductivity, electrical conductivity, wear 
resistance, and other useful properties to the release 
surface material. 

[0029] When the synthetic rubber 4 in the release ^ 
surface material 5 and the synthetic rubber of the elastic 
porous body material 1 is a silicone rubber or f luorosili- 
cone rubl>er the release surface material 5 can be 
adhered to the body material 1 by effecting a bond 
between contacting portions of the rubber in the release 30 
surface material and the body material. In this case the 
bond can be made between any combination of the rub- 
bers, i.e., either silicone rubber or f luorosilicone rubber 
of the types described earlier can be the rut)ber present 
in one or both of the materials to be joined. Some meth- 35 
ods for adhering the release surface material 5 to the 
elastic porcxjs body material 1 are described hereinbe- 
low. 

[0030] One method is to wrap a porous poly- 
tetrafluoroethyiene film 3 onto a roll formed of an elastic 4o 
porous body material 1 of silicone rubber or fluoroslli- 
cone rubber mounted on a metal shaft 2. The porous 
polytetrafluoroethyiene film 3 is Impregnated by 
uncured silicone rut)ber or f luorosilicone rut^ber in liquid 
form. The liquid uncured rubber Is forced through the 45 
porous polytetrafluoroethyiene film 3 so as to penetrate 
into the porous body material 1 after which excess liquid 
rubber is wiped from the surface of the porous poly- 
tetrafluoroethyiene film. Then curing is initiated and the 
liquid cross-linked to form the synthetic rubber 4 of the so 
release surface material 5 and to bond to the elastic 
porous body material 1 . By the penetration of the rubber 
of the release surface material into the structure of the 
porous rutjber kxxiy material a mechanical anchoring is 
effected in addition to adhesive attachmerrt between the 55 
contacting portions of the rubber surfaces, and an 
exceptionally strong bond is obtained. 
[0031] Another method is to first inrpregnate a 



porous polytetrafluoroethyiene film 3 with uncured sili- 
cone rubber or fluorosilicone rubber in liquid fomi, after 
which the impregnated film is wrapped onto a roll 
formed of an elastic porous body material 1 of silicone 
rubber or fluorosilicone rubber mounted on a metal 
shaft 2. Then curing is initiated and the liquid cross- 
linked to form the synthetic rubber 4 of the release sur- 
face material 5 and to bond to the elastic porous body 
material 1. Thereby adhesive attachment is effected 
between contacting portions of the rubl>ers in the 
release surface material 5 and the body material 1 , and 
a strong bond is obtained. 

[0032] Yet another method to first apply a primer 
containing a sitane coupling agent to the suriace of an 
elastic porous body material 1 of silicone rubber or 
fluorosilkx>ne rubber mounted on a metal shaft 2. The 
primer is allowed to penetrate slightly Into the porous 
body material. Then a polytetrafluoroethyiene film 3 pre- 
viously impregnated with a silicone rubber or fluorosili- 
cone rubber as described above is wrapped onto the 
surface of the body material 1 and the primer Is allowed 
to react. The primer forms a strong bond between con- 
tacting portions of the rut)bers in the release surface 
material 5 and the body material 1 . and the release sur- 
face material is firmly sdhered to the elastic porous 
kxxJy material. An alternative version of this method is to 
apply the primer containing a silane coupling agent to 
the surface of the rubber inpregnated porous poly- 
tetrafluoroethyiene film which oc»7tacts the surface of 
the body material instead of applying the primer to the 
surface of the txxJy material. 

[0033] The elastic fixing roll of the invention can 
also be fornied by a very different method in which the 
internal surface of a tubular mold is lined with a porous 
polytetrafluoroethrylene film impregnated with uncured 
silicone rubber or fluorosilicone rubber in liquid form. A 
metal shaft is axially centered in the mold and a suitable 
quantity of foamable silicone rubber or fluorosilicone 
rubber in liquid form is introduced into the mold cavity, 
and foaming Is Initiated. The foaming liquid expands to 
f fli the cavity and intimately contact the Impregnated pol- 
ytetrafluoroethyiene film lining the inside of the mold, 
thus forming a porous body material mounted on a 
metal shaft and adhered to the inpregnated poly- 
tetrafluoroethyiene film. In the course of the process a 
portion of the uncured rubber in the impregnated poly- 
tetrafluoroethyiene film penetrates into the the pores of 
the foamed body material. When the same type of sili- 
cone rut>ber or fluorosilicone rubber Is used to Impreg- 
nate the porous polytetrafluoroethyiene film and form 
the foamed body material, the reactive groups of the 
rubbers interconnect, arrcl after cross-linking and curing, 
an exceptionally strong bond between the release sur- 
face material and elastic porous body material Is 
formed. As stated eariier, strong bonds can also be 
achieved between rubbers of different types. For exam- 
ple, a strong bond can be obtained when uncured HTV 
rubber is heated while contacting a cured rubber of 
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another type. Thus, for example, a polytetrafluoroethyl- 
ene film containing a fully cured silicone rubber or f luor- 
osilicone rubber can be used to line the inner surface of 
the tutxjlar mold and HTV silicone rUtber or fluorosili- 
cone rubber used to form the elastic porous body n^e- 
rial of the elastic fixing roll of the invention. 
[0034] The advantages provided by the elastic fix- 
ing roll of the invention are many. The composite 
release surface material through its combination of 
porous expanded polytetrafluoroethylene film with sili- 
cone rutsber. fluorosilicone rubber or fluorocartx>n rut>- 
ber provides excellent release properties, oil swelling 
resistance, mechanical strength, and wear resistance. It 
is also highly resistant to heat, capable of operating in 
the temperature range 200*^0 to 250^0. The network of 
expanded polytetrafluoroethylene throughout the struc- 
ture significantly increases the strength of the compos- 
ite while providing support to the synthetic rubber 
contained therein, without adversely influencing the 
elasticity, compliance or resilience of the rtdbber. The 
soft, flexible txxJy material provides for increased nip 
width without requiring increased roll diameter or harm- 
fully high conpressive forces and is sufficiently compli- 
ant to effectively process paper materials, even those of 
differing thicknesses such as an envelope, without 
smearing the Images or wrinkling the paper Because of 
the excellent bonding between the rubber of the release 
surface material and the rutsber of the body material 
exceptional peeling resistance at the interface between 
them is obtained. 

[0035] It has also been determined that the strong 
bonding mechanism described above permits an elastic 
fixing roll of the invention to be made in which the body 
material is not entirely formed of a porous synthetic rut>- 
ber foam, so long as the necessary elasticity and com- 
pflance can be developed at the surface of the roil. The 
fc>ody material of such a roll can be made or stiffer. more 
open material whtoh less expensive and more easily 
fabricated than a syrrthetic rubber foam of silicone rub- 
ber, fluorosilicone rubber or fiuorocart>on rubber. Such a 
roll is depicted in Figure 3 and described hereinbelcw. 
[0036] In Figure 2 is shown an elastic fixing roll of 
the invention in which a non-rigid porous body material 
11 is axially mounted on a metal shaft 12. The porous 
body material 11 contains a reinforcing material 17 
adhered to the internal surfaces of the body material 1 1 . 
A release surface material 15 comprising a porous pol- 
ytetrafluoroethylene film 13 impregnated with a syn- 
thetic rubber 14 is adhered to the outer surface of the 
txxJy material 11. 

[0037] The porous body material 11 should be a 
non-rigid open-celled foam or other continuous pore 
structure having a pore volume of at least 30%. prefera- 
bly in the range 50% to 90%. Suitable non-rigid porous 
materials are commercially availat^le and can be of syn- 
thetic polymers such as. but not limited to. polyester 
polyurethane, polyether polyurethane, polyvinyl chlo- 
ride, polyethylene, polystyrene, and the like. By non- 



rigid is meant that the material is not a hard, stiff, brittle 
material. 

[0038] A porous elastomeric reinforcement 17 is 
formed witiiin the porous txxJy material 1 1 contiguous 

5 with the release surface material 15 and exterxiing 
throughout the porous body material. The reinforcing 
material 17 is silicone rubber or fluorosilicone rubber 
applied in Ttqukj fbmri to the surface of the porous body 
material 1 1 so as to impregr^e the porous ixxiy mate- 

10 rial. The impregnated body n^terial is then flexed, for 
example, by rolling it or wringing it to squeeze out 
excess liquid and to distritxjte the liquid rubber in the 
pores of the body material so as to coat the internal sur- 
faces of the porous si^sport material; and thereby main- 

15 taining porosity within the reinforced body material. 
Such a method of coating the internal surfaces of a non- 
rigid porous material is disclosed is Japanese Laid- 
Open Patent Application 58-17129. 
[0039] The amount of silicone rutsber or fluorosili- 

20 cone rubber impregnated into the porous body material 
to form tiie elastomeric reinforcement shouW be such 
that the bulk density of tiie reinforced porous txxly 
material is in the range 50 to 300kg/m^. preferat>ly In the 
range 100 to 200 kg/hi^. When the amount of rubber 

25 forming the reinforcement increases the bulk density to 
more tiian alXHJt 300 kg/m^ the result is diminished pore 
volume as well as inadequate elasticity and resilience, 
so that sufficient flexibility and surface compliance is not 
obtained. When the amount of rubt>er forming the rein- 
so fbrcement increases tiie bulk density to less than 
50kg/m^, the internal surfaces of the pores in the body 
material are coated with rubber in an amount insuffi- 
cient to provide reinforcement, heat resistance or dura- 
bility. The reinforced body material produced as 

35 described has good surface elasticity and resilience. 
The surface hardness should be 70 degrees or less, 
preferably 50 degrees or less, and the pore volume 
should be in the range 30% to 95%. preferably in tiie 
range 50% to 95%. 

40 [0040] The release surface material 15 is a com- 
posite material which is adhered to the outer surface of 
the elastic porous body material 11 and comprises a 
porous polytetrafluoroethylene film 13 impregnated with 
a syrrthetic rubber 14. The release surface material 15 

45 is prepared in tiie same manner and with tiie same 
materials as specified heranabove in the desaiption of 
the first embodiment of the invention. Ukewise. in the 
case where the synthetic rutiber 14 in the release sur- 
face material 15 and the synthetic rutDber forming the 

50 elastomeric reinforcement 17 are silicone rubber or 
fluorosilicone rubber, the release surface material 15 is 
adhered to the reinforced txxJy material 1 1 by the same 
metiiods as described in the first embodiment of the 
Invention. Again, strong bonding is achieved between 

55 the release surface material and tiie reinforced body 
material by the mechanisms descrbed earlier, and the 
bond can be made between any combination of the rub- 
bers, i.e.. either silicone rubber or fluorosilicone rubber 
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11 

of the types described earfier can be the rubber present 
in one or both of the materials to be joined. 
[0041] In Figure 3 Is shown a side schematic view 
of a toner f ixation assembly of a PPC machine. Rgure 3 
depicts a heated metal roll 37 pressing against an elas* s 
tic fixing roll 36 of the invention. An oil application roll 38 
contacts the fixing roll and applies a release agent to the 
fixing roll surface to rrnnimize toner pidop and facilitate 
its removal. A substrate 31 printed with an unfixed toner 
image 32 is seen prepared to pass through the nip io 
between the heated metal roll 37 and the elastic fixing 
roll 36. Guide bars 30 guide the substrate away from the 
assembly after is passes through the nip. Cleaning roll 
39 removes toner and release agent from the surface of 
the heated metal roll. is 

Exannpie 1 

[0042] An elastic fixing roll 10 as shown in Figure 1 
was prepared as follows. 20 
[0043] An 8 mm diameter steel shaft 2 was inserted 
axially into an elastic porous body material 1 of silicone 
rut^^ foam. The silicone rubber foam had an outside 
diameter of 30 mm, and Inside diameter of 8 mm, and a 
bulk density of 330 kg/m^. The surface hardness of the 2s 
silicone ribber foam was 28 degrees. An adhesion 
primer for silicone riijber (Primer -C®, manufactured by 
Shin-Etsu Chemical Co., Ltd.) was sprayed onto the sur- 
face of the siiicone rubber foam and air dried. 
[0044] A porous expanded pdytetraf luoroethylene 30 
film 3 having a tiiickness of about 20 micrometers, a 
nominal pore size of about 2 micrometers, and a pore 
volume of about 90% was wrapped two times around 
the body material 1 of silicone rubber foam. An RTV sil- 
icone rubber (KE-106. manufactured by Shin-Etsu 35 
Chemical Co., Ltd.) was applied to the surface and 
impregnated into the porous pdytetraf luoroethylene film 
to sidsstantially fill the pore volume. The excess silkx)ne 
rubber was wiped from the porous expanded poly- 
tetrafluoroethylene film surface and the roll was heated 40 
in a high temperature tank at 100<*C for one hour to 
cross-link and cure the silicone rubber. The composite 
release suriace material 5 formed of the porous 
expanded polytetrafluoroethylene and cross-linked RTV 
silicone rubber 4 had a thickness of about 40 microme- 45 
ters. The outside diameter of the elastic fixing roll 10 
thus formed was about 30 mm, and the surface hard- 
ness of the roll was 30 deg'ees. 
[0045] The roll thus produced was cut so that the 
interface between the porous body material 1 and the so 
release surface material 5 could be examined by micro- 
scope, whereby it was verified tiiat bonding of the ctoss- 
linked silicone rubber of the release surface material to 
the silicone rubber foam of the porous twdy material 
had occurred. 55 
[0046] The elastic fixing roll was tested in a plain 
paper copying machine in a toner fixation assemljly of 
the type shown in Figure 3. Good release properties 



and durability were obtained when the roll was put 
under constant pressure. No offset printing prok>lems 
oocuned during a copy test of 100.00 paper sheets, nor 
was any toner found adhering to the surface of the elas- 
tic f bdng roll at the conclusion of the test. No deteriora- 
tion as a result of swelling caused by release oil was 
found. A copy test involving the use of printed sut>- 
strates in the form of envetopes having seams witii dif- 
ferences in thickness of 120 micrometers produced no 
wrinkles or the like in the sut)strates, and resulting in 
good copy images. 

Exampie 2 

[0047] An elastic fixing roll 20 as shown in Figure 2 
was prepared as follows. 

[0048] An 8 mm diameter shaft 1 2 was inserted axi- 
ally into a porous body material 1 1 of open-cell polyes- 
ter polyurethane foam. The polyester polyuretfmne had 
an outSKle diameter of 30 mm and in inskJe (fiameter of 

8 mm. 

[0049] A reinforcing nr^terial 17 was inrpregnated 
into the txxfy material 1 1 as follows. 
[0050] A predetermined amount of addition reaction 
hardening silicone rubber (KE1300, manufactured by 
Shin-Etsu Chemical Co., Ltd.) was poured on a plate 
glass surface. The polyester polyurethane foam body 
material 1 1 was rolled in the fiquid sificone rdtbet until it 
was impregnated into the porous support material. The 
impregnated support material was then repeatedly 
rolled on a corrugated surface causing it to flex, thus 
disb-itxjting the liquid silicone rubber in the pores of the 
body material so as to coat tiie internal surfaces of tiie 
porous body material and thereby maintaining internal 
porosity of interconnected pores through the reinforced 
body material 17. The reinforced porous body material 
hcd a suriace hardness of 13 degrees and a bulk den- 
sity of 220 kg/hi?. 

[0051] The release surface material 15 was pre- 
pared and adhered as described in Example 1 . The fin- 
ished elastic fixing roll had a surface hardness of 15 
degrees. 

[0052] The elastic fixing roll of Example 2 was 
examined and tested as described in Example 1 . It was 
verified nticroscopically that bonding at contacting por- 
tions of the silicone rubber of the release surfece mate- 
rial 1 5 and the silicone rutsber of the reinforcement 1 7 of 
tiie porous body material 11 has occuned. The results 
of the tests were tiie same as reported in Example 1. 

Clalnis 

1 . An elastic fixing roll (1 0.20) comprising: 

(a) a release surface material (5.15) compris- 
ing porous polytetrafluoroettiylene impreg- 
nated witii cross-linked synthetic rubber (4,14) 
sut)stantially filling the pores of said release 



7 



13 



EP0619534B1 



14 



surface material, and 

(b) an elastic porous body material (1,11) of 
synthetic rubb^ foam; 

wherein said release surface material (5,15) is 
adhered to the outer surface of said elastic 5 
porous body material (1 ,1 1) by bonding of por- 
tions of said synthetic rubber (4.14) of said 
release surface material (5.15) to portions of 
said synthetic rubber of said porous body 
material (1,11). io 

2. An elastic fixing roll (10.20) comprising: 

(a) a release surface material (5.15) compris- 
ing porous polytetrafluoroethylene inrpreg- is 
nated with cross-linked synthetic rut)ber (4.14) 
substantially filling the pores of said release 
surface nreterial: 

(b) an elastic FX>rous body material (1,11) of 
open-celled synthetic polymer foam, and so 

(c) a reinforcing material (17) of cross-linked 
synthetic rut>ber; said body material (1.11) hav- 
ing its intemal surfaces coated with said rein- 
fordng material (17) of aoss-linked synthetic 
rubber; 2S 
wherein said release surface material (5.15) is 
adhered to the outer suriace of said porous 
body material (1,11) by bonding of portions of 
said synthetic rubber of saki release surface 
material (5, 1 5) to portions of said synthetic rut>- 3o 
ber of said r^nfordng material (17). 

3. An elastic fixing roll as claimed in claim 1 or 2. 
wherein the synthetic ruksber of said release surface 
material (5,15), said porous body material (1 , 1 1), or 35 
said reinforcing material (17) is selected from sili- 
cone rubber or f luorosilicone rubber. 

4. An elastic fixing roll as claimed in any of claims 1 to 

3, wherein the porous pdytetrafluoroethylene 4o 
release surface material (5,15) is porous expanded 
polytetrafluoroethyfene film. 

5. An elastic fixing roll as claimed in any of claims 1 to 

4 in which the amount of rut)ber in the release sur- 45 
face material (5,15) is about 70% to 110% of the 
pore volume of the release surface material. 

6. A method for making an elastic fixing roll compris- 
ing the steps: so 

(a) forming a release surface material precur- 
sor conprising porous expanded poly- 
tetrafluoroethylene impregnated with uncured 
synthetic rubber in liquid form substantially fill- ss 
ing tiie pores of said porous expanded poly- 
tetrafluoroethylene film; and 

(b) placing said precursor in intimate contact 



with the surface of an elastic poroi^ body 
material (1 ,1 1) of synthetic nd)ber foam so that 
contact is made between said uncured syn- 
thetic rubber of said precursor and said syn- 
thetic TifdbBT of sakj body material (1.11); and 
(c) causing the uncured synthetic rut>ber to 
cross-link and cure, thereby completing forma- 
tion of the release surface material (5.15) and 
forming a bond between the synthetic rubber of 
the release surface material (5,15) and the syn- 
thetic rubber foam of the body material (1,11). 

7. A method for making an elastic f ixing roll as claimed 
in claim 6. wherein the release surface mat&ial pre- 
cursor is formed in place by 

(a) wrapping porous expanded polytetrafluor- 
oethylene film around said elastic porous body 
material (1 , 1 1) of synthetk; ruk>ber foam; 

(b) impregnating the pores of said porous 
expanded polytetrafluoroetiiylene film with said 
uncured synthetic rutsber in liquid form so as to 
substantially fill the pores of said film and to 
contact said body material (1,11) with said 
uncured synthetic rubber 

8. A method for making an elastic fixing roll compris- 
ing the steps of: 

(a) forming a release surface material precur- 
sor comprising porous expanded poly- 
tetrafluoroethylene impregnated with uncured 
syntiietic rubber in liquid form substantially fill- 
ing the pores of said porous expanded poly- 
tetrafluoroethylene film; and 

(b) placing said precursor in intimate contact 
with the surface of a porous body material 
(1,11) of synthetic polymer foam, said porous 
body material (1.11) containing a porous rein- 
forcing material (1 7) of synthetic rubber, so that 
contact is made between said uncured syn- 
thetic rubber of said precursor and said syn- 
thetic rubt^er of said reinforcing material (17); 
and 

(c) causing saki uncured synthetic rubber to 
cross-link and cure, thereby completing fbrma- 
tk>n of the release surface material (5,15) and 
forming a bond between the synthetic rubber 
(4,14) of the release surface material and the 
syrrthetic rubber of tiie reinforcing material 
(17). 

9. The method for making an elastic fixing roll as 
recited in claim 8, wherein the release surface 
material precursor is formed in place by 

(a) wrapping porous expanded polytetrafluor- 
oethylene fOm around said porous body mate- 
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rial (1,11) containing a porous reinforcing 
matoial (1 7) of synthetic rubber; 
(b) impregnating the pores of said porous 
expanded polytetrafhjoroethylene film with said 
uncured synthetic rubber in Hqidd form so as to 
substantially fill the pores of said film and to 
contact said reinforcing material (17) with said 
uncured synthetic rubber. 

1 0. A method for making an elastic fixing roll as claimed 
in daim 6 or 8, wherein the release surface material 
precursor is fonned separately and a silicone type 
adhesive agent is applied to a surface to be joined. 

1 1 . A method for making an elastic fixing roil as claimed 
in any of claims 6 to 10, wherein the synthetic riAh 
ber is silicone rubber orfluorosHicone njibber, 

1 2. A method for making an elastic fixing roll as claimed 
in any of daims 6to 11, wherein the amount of rub- 
ber in the release surface material (5,15) is about 
70% to 1 1 0% of tiie pore volume of the release sur- 
face material. 

PatentansprOche 

1 . Eine elastische Rxierrolle (1 0, 20), aufweisend: 

(a) ein Freigabeoberfldche-Material (5, 15). 
welches poroses Polytetrafluorethylen auf- 
weist. das mit vernetztem synthetischen 
Gummi (4, 14) imprSgniert ist welcher im 
wesentiichen die Poren des genannten Fretga- 
beoberfiache-MaterialsfQItt, und 

(b) ein elastisches, poroses KOrpermaterial (1, 
1 1) aus syntiietischem Gummischaum; 
wobei das genannte Freigabeoberf lAche-Mate- 
rial (5. 15) an die AuBenot>erfldche des 
genannten elasttschen. pordsen KOrpermateri- 
als (1, 11) dadurch angeheftet ist daB Berel- 
che des genannten synthetischen Gummis (4. 
14) des genannten Freigabeot>erfldche-Materi- 
als (5, 15) an Bereiche des genannten synthe- 
tischen Gummis des genannten porOsen 
KOrpermaterials (1,11) gebunden sind. 

2. Eine elastische Rxierrolle (10, 20), aufweisend: 

(a) ein Freigabeoberfldche-Matenal (5. 15). 
welches por6ses Polytetrafluoretiiylen auf- 
weist. das mit vernetztem synthetischen 
Gummi (4. 14) imprdgniert ist. welcher die 
Poren des genannten Freigabeoberfldche- 
Materiais im wesentiichen fullt; 

(b) ein elastisches, poroses KOrpermaterial (1 . 
11) aus offenzelligem, synthetischen Polymer- 



schaum. und 

(c) ein Verstarkungsmaterial (17) aus vernetz- 
tem synthetischen Gumrrd; wobei die inneren 
5 Oberfiachen des genannten KOrpermaterials 

(1,11) mit dem genannten Verstarkungsmate- 
rial (17) aus vernetztem synthetischen G^mmi 
beschichtet sind; 

wobei das genannte Freigabeoberfldche-Mate- 
10 rial (5. 15) an die AuBenoberfiache des 

genannten porOsen KOrpermaterials (1, 11) 
dadurch angeheftet ist, daB Bereiche des 
genannten syrrthetischen Qumnros des 
genannten Freigabeoberiiache-Materials (5. 
IS 15) an Bereiche des genannten synthetischen 

Gummis des genannten Verstarkungsmaterials 
(17) gebunden sind. 

3. Eine elastische Fixierolle, wie in Anspruch 1 oder 2 
20 t>eansprucht, bei welcher der synthetische Gummi 

des genannten Freigabeoberfiache-Materials (5. 
15). das genannte porOse KOrpenraterial (1. 11) 
Oder das genannte Verstarkungsmaterial (17) aus 
SiiikDngumml oder Ruorsilikongummi ausgewahit 
25 sirKl. 

4. Eine elastische Rxierrolle, wie in einem der 
Anspruche 1 bis 3 beansprucht, bei welcher das 
Freigat>eoberfiache-Material (5. 15) aus porOsem 

30 Polytetrafluoretiiylen ein Rim aus porOsem. expan- 
dierten Polytetrafluorethylen ist. 

5. Eine elastische Rxierrolle. wie in einem der 
Anspruche 1 bis 4 beansprucht, bei welcher die 

35 Menge des Gummis in dem Freigabeoberfiache- 
Material (5, 15) etwa 70% bis 1 1 0% des Porenvolu- 
mensdes Freigabeoberfiache-Materials ist 

6. Ein Ver^ren zum Herstellen einer eiastischen 
40 Rxierrolle, wot>ei das Verfahren die folgenden 

Schritte aufweist: 

(a) BiMen eines Freigabeoberfiache-Material- 
voriaufers, welcher poroses expandiertes Poly- 

45 tetraftuorethylen aufweist, das mit 

ungehartetem synthetischen Gummi in flQssi- 
ger Form impragniert ist welcher im wesentii- 
chen die Poren des genannten Films aus 
porOsem expandterten Polytetrafluorethylen 

50 fullt; und 

(b) Plazieren des genannten Voriaufers in inni- 
ger Beruhrung mit der Oberfiache eines eiasti- 
schen, porOsen KOrpermaterials (1, 11) aus 

55 syntiietischem Gummischaum. so daB eine 

BerOhrung zwischen dem genannten ungehar- 
teten syntiietischen Gummi des genannten 
Voriaufers und dem genannten synthetischen 
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Gummi des genannten KOrpermateriais (1.11) 
hergestelltwird; und 

(c) Verursachen, daB der ungehartete syntheti- 
sche Gummi vernetzt und hdrtet um hierdurch 
die Bildung des Reigabeoberfldche-Materials 
(5, 15) zu vervollstandigen und eine Bindung 
zwischen dem synthetischen Gummi des Frei- 
gabeolDerfldche-Materiais (5. 15) und dem syn- 
thetischen Gummischaum des 
KOrpermateriais (1 , 1 1) zu bilden. 

7. Ein Verfahren zum Herstellen elner elastischen 
Fbderrolle. wie in Anspmch 6 beanspmcht be! wel- 
chem der Fretgabeoberf Idche-Materialvorldufer an 
Oft und Stelle gebikJet wird durch: 

(a) Wickein eines Rims aus porOsem. expan- 
dierten Polytetraf luorethylen um das genannte 
eiastische porOse KOrpermaterial (1, 11) aus 
synthetischem Gummischaum; 

(b) Imprdgnieren der Poren des genannten 
Rims aus porOsem, expandierten Polytetraf- 
luorethylen mit dem genannten ungehdrteten 
synthetischen Gummi in flussiger Form, um im 
wesentfichen die Poren des genannten Films 
zu fulien und das genannte K6rpermaterial (1. 
1 1) mit dem genannten ungehdrteten syntheti- 
schen Gumnrv in BerOhrung zu bringen. 

8. Ein Verfahren zum Herstellen einer elastischen 
Fuderrolle, wobei das Verfahren die fblgenden 
Schritte aufweist 

(a) Bilden eines Freigabeoberfiache-Material- 
voriaufers. welcher poroses expandiertes Poly- 
tetraftuorethylen aufweist, das mit 
ungehdrtetem synthetischen Gummi in flussi- 
ger Form inpragniert ist. welcher im wesentli- 
Chen die Poren des genannten Rims aus 
porOsem, ecpandierten Polytetrafluorethyten 
fullt: und 

(b) Plazieren des genannten Vorldufers in inni- 
ger BerOhrung nrut der Oberf Idche eines porO- 
sen KOrpermateriais (1.11) aus synthetischem 
Polymerschaum. wobei das genannte porOse 
KOrper material (1, 11) ein poroses Verstar- 
kungsmaterial (17) aus synthetischem Gummi 
enthdit. so daB eine BerOhrung zwischen dem 
genannten ungehSrteten synthetischen 
Gummi des genannten VortSufers und dem 
genannten synthetischen Gummi des genann- 
ten Verstarkungsmaterials (17) hergestellt 
wird; und 

(c) Verursachen. daB der ungehartete syntheti- 



sche Gummi vernetzt und hdrtet, um hierdurch 
die Bildung des Freigabeoberfiache-Materials 
(5. 15) zu vervollstandigen und eine Bindung 
zwischen dem synthetischen Gummi (4, 14) 
5 des Reigabeoberfidche-Materials und dem 

synthetischen Gummi des Verstdrkungsmateri- 
als (17)zubnden. 

9. Das Verfahren zum Herstellen einer elastischen 
10 Rxierrolle. wie in Anspruch 8 angegeben, bei wel- 
chem der Freigabeoberf Idche-Materialvorldufer an 
Ort und Stelle gebildet wird durch: 

(a) Wickein eines Rims aus porOsem expan- 
75 dierten Polytetrafluorethyten um das genannte 

porOse KOrpermaterial (1. 11), welches ein 
poroses Verstdrkungsmaterial (17) aus synthe* 
tischem Gummi enthdlt; 

20 (b) Imprdgnieren der Poren des genannten 

Rims aus porOsem expandierten Polytetraf luo- 
rethylen mit dem genannten ungehSrteten syn- 
thetischen Gummi in flussiger Form, um im 
wesentfichen die Poren des genannten Films 

2? zu fallen und um eine BerOhrung des genann- 

ten Verstarkungsmaterials (17) mit dem 
genannten ungehdrteten synthetischen 
Gummi herzustellen. 

30 10. Ein Verfahren zum Herstellen einer elastischen 
Rxierrolle. wie in Anspruch 6 Oder 8 beansprucht. 
bei welchem der Frelgabeoberfldche-Materiaivor- 
Idufer getrennt gebiki^ wird und ein Klebemittel 
vom Silikontyp auf eine zu verbindende Obeif idche 

35 auf gebracht wird. 

11. Ein Verfahren zum Herstellen einer elastischen 
Rxierrolle, wie in einem der AnsprOche 6 bis 10 
t>eansprucht, bei welchem der synthetische Gummi 

40 Silikongummi Oder Ruorsilikongummi ist. 

12. Ein Verfahren zum Herstellen einer elastischen 
Rxierrolle, wie in einem der AnsprOche 6 bis 1 1 
t>eansprucht. bei welchem die Menge des Gummis 

45 in dem Reigabeoberfiache-Material (5. 15) etwa 
70% bis 110% des Porenvolumens des Reigak>e- 
cberf lache-Materials ist. 

Revendications 

so 

1 . Rouleau ^astk^ue de f ixage (1 0.20) comprenant : 

(a) un mat^riau superficiel de d^tachement 
(5,15) comprenant du polytetraf Iuoro§thyl6ne 
55 poreux impr§gn6 d'un caoutchouc synth^tique 

r§ticul6 (4.14) qui remplit pour Tessentiel des 
pores dudit mat^au superficiel de d^tache- 
ment, et 
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(b) un mat^riau formant corps poreux 6lastique 
(1.11) fbrm§ cfune mousse de caoutchouc syn- 
th^tique ; 

ledrt mat^riau sup^idef de dtechement 
(5.15) §tant fb(6 par adherence k la surface 5 
ext^rieure dudit mat^riau formant corps poreux 
^lastique (1.11) par liaison de parties dudit 
caojtchouc synth§tique (4.14) dudit mat^riau 
superfictef de d^tachement (5,15) ^ des parties 
dudit caoutchouc synth^tique dudit mat^riau 10 
formant corps poreux (1 ,1 1). 

2. Rouleau 6lastique de f ixage ( 1 0*20) oomprenant : 

(a) un mat^riau superfidel de d6tachement is 
(5,15) comprenant du pdyt6trafluoro6thy16ne 
poreux impr^gn^ tfun caoutchouc synth6tique 
r^cul6 (4,14) qui remplit pour I'essentiel les 
pores dudit mat^riau superfidel de d^tache- 
ment et 20 

(b) un mat6riau formant corps poreux ^astique 
(1,11) form6 tf une nfx)usse de caoutchouc syn- 
th§tique ; 

(c) un mat6rlau de renfort (1 7) form6 de caout- 
chouc synth^tique r6ticul4 ; les surfiaces inter- 25 
nes dudit mat6riau formant corps (1,11) 6tant 
recouvertes dudit mat^iau de renfort (17) 
f6rm6 d'un caoutchouc synth§tique r6ticul6 ; 

ledit mat^riau superfidel de d6tachement 
(5,15) 6tant fix6 par adherence sur la surface 30 
ext6rieure dudit mat6riau formant corps poreux 
(1.11) par liaison de parties dudit caoutchouc 
synth^ique dudit mat^riau superf iciel de d6ta- 
chement (5,15) ^ des parties dudit caoutchouc 
synth§llque dudit mat§riau de renfort (17). 35 

3. Rouleau 6lastique de f ixage selon la revendication 
1 ou 2. dans lequel le caoutchouc synth6tique dudit 
mat6riau superfidel de d§tachement (5.15), ledit 
mat^lau formant corps poreux (1 . 1 1 ) ou ledt nmt& 40 
riau de renfort (17) est choisi parmi le caoutchouc 
silicone et le caoutchouc fiuorosiiioone. 

4. Rouleau §lastique de f ixage selon i'une quelconque 
des revendications 1 k 3, dans lequel le mat^riau 45 
superfidel de d^tachement poreux en polyt§trafluo- 
ro^thyl^ne (5.15) est un film de polyt^trafluoro^hy- 
l^ne expans6 poreux. 

5. Rouleau 6lastique de f ixage selon Tune quelconque so 
des revendications 1^4. dans lequel la quantity de 
caoutchouc dans le mat^riau superfidel de d§ta- 
chement (5.15) est comprise entre environ 70 % et 

11 0 % du volume des pores du mat^riau superfidel 
de d6tachement. 55 

6. Proc^6 pour fabrrquer un rouleau ^lastique de 
f ixage, comprenant les 6tapes consistent h : 



(a) former un pr^curseur du mat6riau superfi- 
del de ddtachement comprenant du polyt6tra- 
fiuoro§thy1§ne expanse poreux impr^n6 de 
caoutchouc synth6tique non durd, sous forme 
Itqutde, qui rempilt pour Tessentiel les pores 
dudit film de polyt§trafluoro6thyl^ne expanse 
poreux ;et 

(b) placer ledit pr^curseur en contact intime 
avec la surface d*un mat^riau formant corps 
61astique poreux (1.11) constitu§ d'une 
mousse de caoutchouc synth^tique de sorte 
qu'un contact est 6tatrfl entre ledrt caoutchouc 
synth6tique non durci dudit pr6curseur et ledit 
caoutchouc synth^tique dudit mat^riau formant 
corps (1.1 1) ; el 

(c) faire r6ticuler et durdr le caoutchouc syn- 
th^ue non durd, ce qui ach^ve la formation 
du mat^riau superf iciel de d6tachement (5.15) 
et 6tablit une liaison entre le caoutchouc syn- 
th^ue du mat6riau superfidel de d§tache- 
ment (5.15) et la mousse de caoutchaic 
synth6tique du mat^riau formant corps (1 »1 1). 

7. Proc^6 pour fabriquer un rouleau 6lastique de 
fixage selon la revendication 6, selon lequel on 
forme sur place le pr6curseur du mat^riau superfi- 
del de d^tachement 

(a) en envdoppant un film de polyt6trafluoro§- 
thyt^ne expanse poreux autour dudit mat^iau 
fonrant corps poreux ^lastique (1,11) consti- 
tu6 d*une mousse de caoutchouc synth6tique ; 

(b) en irrpr^gnant les pores dudit film de poly- 
t^trafluoro^thyl^ne expanse poreux avec ledit 
caoutchouc synth§tique non durd. sous forme 
liquide, de manidre que ce dernier remplisse 
pour Tessentiel les pores dudit film et mette en 
contact ledit mat6riau formant corps (1,11) 
avec lecfit caoutchouc synth^tique non durd. 

8. ProcM6 pour fabriquer un rouleau dastique de 
fixage. comprenant les 6tapes consistant k : 

(a) former un pr6curseur du mat6riau superfi- 
cial de d6tachement. comprenant du polyt^tra- 
fluorodthyl^e expanse poreux impr6gn6 de 
caoutchouc synth§tique non durd. sous forme 
liquide. qui remplit pour i'essentiel les pores 
dudit film de polyt6trafluoro6thyl§ne expanse 
poreux ; et 

(b) placer ledrt pr^urseur en contact intrme 
avec la surface d'un mat^riau formant corps 
poreux (1.11) constitu6 d'une mousse synth6ti- 
que polym^re. ledit mat6rtau formant corps 
poreux (1.1 1) contenant un nrtat^riau de renfort 
poreux (17) form^ de caoutchouc synth^tique 
de sorte qu'un contact est 6tabli entre ledit 
caoutchouc synth6tique non durd dudit pr^r- 
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seur et ledit caoutchouc synth^tique dudit 
mat6riau de renfort (17) ; et 
(c) faire r^ticuler et durcir ledrt caoutchouc syn- 
th6tique non durd. ce qui ach^ve la formation 
du matdriau superfidel de d^achement (5.15) 
et 6tablir une liaison entre le caoutchouc syn- 
th^tique (4,14) du mat^riau superfidel de d6ta- 
chement et le caoutchouc synth^tique du 
mat^riau de renfort (17). 

Proc6d6 pour fabriquer un rouleau 6lastique de 
fixage selon la revendication 8, selon lequel le fait 
qu'on forme sur place le prtojrseur du mat^riau 
superfidel de d6tachement 
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(a) en enroulant un film de polyt6trafluoro6thy- 
l^ne expanse poreux autour dudit mat^riau for- 
nrent corps poreux (1.11) contenant un 
mal6riau de renfort poreux (17) form^ de 
caoutchouc synth^ue ; 20 

(b) en impr^gnant les pores dudit film de poly- 
t§trafluoro6thyl^ne expanse poreux avec ledit 
caoutchouc synth§tique non durd, sous forme 
liquide, de mani^re que ce dernier remplisse 
pour ressenttel les pores dudit film et mette en 2s 
contact ledit mat^rlau de r^ifort (17) avec ledit 
caoutchouc synth^tique non durd. 

10. Proc§d6 pour fabriquer un rouleau ^lastique de 
fixage selon la revendication 6 ou 8. dans lequel le 30 
pr^urseur du mat^riau superfidel de d^achement 

est form6 s^par^ment et un agent adh^if du type 
silicone est appliqu§ sur une surface devant §tre 
r^nie. 

35 

11. Proc6d^ pour fabriquer un rouleau 6lastique de 
fixage selon i'une quelconque des revendications 6 
d 10. selon lequel le caoutchouc synth6tique est du 
caoutchouc silicone ou du caoutchouc fluoroslli- 
cone. 40 

12. Proc6d6 pour fabriquer un rouleau 6lastique de 
fixage selon l*une quelconque des revendications 6 
^11. selon lequel la quantity de caoutchouc dans le 
mat§riau superfidel de d§tachement (5.15) est 45 
^ale k environ 70 % ^ 1 10 % du volume des pores 

du mat^riau superfidel de d§tachement. 
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